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Summary: The filiform papillae of subadult alligator (120 cm -260 cm total length) tongues are examined by scanning electron microscopy and electron microprobe analysis.
The filiform papillae form cone-like structures and are observed over the entire dorsal surface of a relatively long tongue with a round tip. The filiform papillae are composed of four layers; outer, upper intermediate, lower intermediate, and basal layer. The keratinized epithelial cells are analysed by the sulphur (S), and nitrogen (N) content levels. The S content is higher than that of N. In the anterior side of the filiform papillae, this content is lower than that in the posteriors. the use of S concentration measurements may serve to be an effective tool for a simple, offhand evaruation of keratinization.
Cleaton-Jones and Fleisch (1973), McMillan (1974 McMillan ( , 1979 , Cleaton-Jones (1975) , and Appleton and Heaney (1977) reported on the distribution of microridges on the oral epithelial surface by a light, and scanning and transmission electron microscopy. In the filiform papillae, the microridge were observed at the different keratinized stages on the dorsal surface of the tongue in various species by light and scanning electron microscopy (Iwasaki et al., 1987) . But, these reports refer to the degree of keratinization on according to the surface morphology. That is, they did not analyze the degree of keratinization of the epithelial layer. Cystine is the main factor related to different in levels of keratinization. This is the chief elements of the keratinization of the epithelial cells. The chemical keratinization is that the cystine transform into the cysteine; the S-H bond changes into the S-S bond by a chemical oxidized reaction. That is, a high S content reflects a high level of keratinization (Rudall, 1952; Matoltsy, 1958 In this study, the keratinized epithelial cells of the filiform papillae on the dorsal surface of the tongue were observed by scanning electron microscopy and analyzed at the sulphur and nitrogen content levels and compared with mammals by an electron microprobe analyzer (EPMA).
Materials and Methods
The subadult American alligator tongues, ranging from 120 to 260 cm in total length were used. The tongues were removed and fixed with paraformaldehyde for three days and postfixed in 1% osmic acid for llir at 4°C, after washing with 0.1 M cacodylate buffer (pH 7.2). For a SEM, the materials of the filiform papillae in the dorsal surface of medial portion of the tongue were dehydrated in ethyl alcohol and then dried by a critical point drying method (Horridge and Tamm, 1969) . They were coated with a 1.5 nm goldpalladium layer and observed under a Hitachi-560 SEM. For the light and transmission electron microscopy, the materials were dehydrated in ethyl alcohol and embedded in epoxy resin (Epon-812). Silver-gray sections were stained with uranyl acetate and then with lead citrate. These specimens were observed under a Hitachi-700 TEM. Thick sections were stained with 0.2% toluidine blue in 2.5% Na2CO3 under a light microscope (Olympus BH-1). For an EPMA, the materials were dehydrated in ethyl alcohol and embedded in epoxy resin (Epon-812). These specimens were made into longitudinal sections about 100pm by grinding. A 3 nm thick layer of carbone was vacuum-evaporated on the surface of the sections.
These coated specimens were analyzed under an EPMA (Shimazu EMX-SM). For comparison with other mammals, the degree of keratinization at the same portions of the filiform papillae on the dorsal surface of the tongue in the adult cat (Fells domestica), and mole (Mogella wogura wogura) were examined.
Results a) Macroscopic and Scanning electron microscopic findings
The tongue of the American alligator shaped appeared as a relatively long with a round tip (Fig. 1) .
The filiform papillae form cone-like structures and are observed over the entire dorsal surface of the tongue. The superficial parts form sheaths, which look like bamboo shoots (Figs. 2, 3 ). These papillae surround the small number of fungiform papillae. Approaching the near part of the lingual body, the filiform papillae gradually become shorter and thinner (Fig. 4) . Some processes of the filiform papillae branch from the base in the medial resion of the lingual body (Fig. 5) . And some disappear and form a smooth dome (Fig. 6 ).
b) Light and Electron transmission microscopic findings
The outer layers form the stratum corneum. Those that have lost nuclei, show a strong reaction to the toluidine blue stain. Inner layers are composed of the upper intermediate, lower intermediate and basal layers (Figs. 7a, b) . There are 10-12 layers of keratinized epithelial cells (about 15 pm in depth from the surface) those contain small lipid-like droplet structures. These cells connect with long desmosomes. In the cells near the upper intermediate layer, the intercellular space is very narrow and is packed with flattened mucous. As we approach the surface, the layers are the gradually tightly packed with compressed and flattened keratinized epithelial cells (Fig. 8) . The epithelial cells of the upper intermediate layers have flattened nuclei and contain many filament bundles. The intercellular space is wide and contains packs of mucous (Fig. 9) . The epithelial cells of lower intermediate layers have oval nuclei. Many filament bundles, numerous ribosomes and mitochondria are scattered all over the cytoplasm. These cells are attached to other cells by desmosomes (Fig. 10) . In the basal layer, the epithelial cells have developed infoldings and many tonofilaments bundles are regularly arranged towards the basal lamina.
c) An Electron microprobe analysis
The sulphur (S) and nitrogen (N) content of the outer layer of the filiform papillae is recognized by electron microprobe analysis of the characteristic X-ray (SK a and NK a) (Figs. I la, b) . The content levels of S is higher than those of N. The S contents of the anterior side the filiform papillae is lower than that of the posteriors. The S content levels increase in the outer layer till about 8-l2 um from the surface of the filiform papillae, then gradually decrease towards the inner layer (Fig. 12) . This content level of S in the outer layer gradually reduces from the tip of the filiform papillae to the base (Fig. 13) .
Comparing with the filiform papillae of the cat and the mole, the S content of the outer layer in the American alligator is higher than the mole but very much lower than the cat (Figs. 12, 13 ).
Discussion
The shape of filiform papillae vary according to region of the lingual body a conelike structure in the anterior, the filiform papillae with twin processes in the medial dome-like structures without a process in the posterior. These shapes are not found in other reports (Farbman, 1970 3: S levels were observed in the outer layers at the tip of the mole filiform papillae. 4: S and N concentrations levels in the outer enamel were very lower and different profiles did not show in the outer layers at the basal portion of the mole filiform papillae.
5: S levels were observed in the outer layers at the tip of the alligator filiform papillae. S of relative intensity levels is the highest of all in about 8-12 jam depth from the surface of it. 6: S levels in the labial side were high little more in contrast to that in posterior side of the alligator filiform papillae. an: the anterior side po: the posterior side.
keratinization level of each side differs, the anterior side is of a soft type of keratinization and a typical epidermis with granulous layer, and the posterior side is of hard keratin (Farbman, 1970) . In this study, the filiform papillae of the American alligator tongue do not have a granulous layer. That is, this may 1974; Cleaton-Jones, 1975; McMillan, 1979) . These studies failed to observe the various layers of keratinized cells present in the actual process. In this study, we conducted a chemical analysis of keratinization which enabled us to study these various layers under the formerly observed superficial keratinizadon. Results of our analysis show that there are different levels of keratinization present within the same surface layer, and that the peak in S concentration appears in the layer 2-3 pm under the surface layer, which means that keratinization should be the most marked in this region rather than on the top layer. This result suggests that keratinized level is not only explained by morphological levels. In the cat, said to have the highest level of keratinization, there is a very high S peak, which is probably related to the aforementioned S-S band. That is, the keratinized lingual dorsal epithelium of the cat filiform papillae consists of hard keratin. In the future the use of S concentration measurements may serve to be an effective tool for a simple, offhand evaluation of keratinization. 
